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A Zero—Current-"Transition Synchronous Buck Converter
Using Auxiliary Circuit with Soft-Switching

Eui-Cheon Lee', and Hyun—Chil Choi®

Abstract - This paper proposes a zero-current-transition(ZCT) synchronous buck converter using auxiliary
circuit with soft-switching for light weight and high efficiency. In this scheme, an auxiliary circuit is added to
the conventional synchronous rectifier buck converter and used to achieve soft-switching condition for both the
main switch and synchronous switch. In addition, the switch in the auxiliary circuit operates under
soft-switching conditions. Thus, the proposed converter provides a higher efficiency. The basic operations, in
this paper, are discussed and design guidelines are presented. The usefulness of the proposed converter is

verified on a 200KHz, 20 W prototype converter.

Keywords: ZCT, ZCT-PWM, soft-switching, synchronous buck

.M 2

FH Bol ~AvfEE RELR Fo ©2V|(PDA) 5 &
g Fo8 AAr7Ie Bige] ks AlEe 4,
AHsrt aEHa dE FAelt 48, AHRdE w=
AZ17] el Al AFEEE BEA 225 8RS 7t
T AAREE B2 2¥3 JeE EE Qlvh Eg
FAE AAN7NEL 7)7)6] AMEE = wiE e AREAIZE
S 5871 Y8 71719 dEgwsed ARgEE DC/DC A
HES AAY 1EE Fo] a7H L Qi

DC/DC HHHAE= 27} @atar Aofrt §olgh
PWM %29] ZAWE 7L A dnte] A3 de] AR5 o
gkt o] W2 uFmz A9 3 & A <

Paper number: TKPE-2013-18-4-8 ISSN: 1229-2214
Corresponding author: elecchc@inje.ac kr, Dept. of
Electronic Engineering, Inje University

Tel: +82-55-320-3552 Fax: +82-55-333-3261

' Dept. of Electronic & Telecommunication Engineering,
Inje University

Manuscript received Jan. 21, 2013; accepted Apr. 12, 2013

H ¥
Y
K
o2
o

=
z

>,

o

ofl o

Xy o
\]NEEF—?{J
o

HoE 2
i}
i
rlr
~
i
o,

2
B Py

ofo ofo oy
e
o
™
uj
4
o[ T
o o =2
% bl

>

e
[
[~
Ao
>_Jn’
tio
ne
ol

ofr
e
£

v

1 (Quasi-resonant converter QRC), L Hrol| = 7|48
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Fig. 1 'The proposed synchronous ZCT-buck converter
circuit
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Fig. 2 Operation modes of the proposed converter
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buck converter
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Table 1 Components used in the proposed converter

Component Value / Model
Main Switch, S, IRF1010E
Synchronous Switch, S, IRF1010E
Auxiliary Switch, S, IRF1010E
Diode, D, PMEG3050EP
Main Inductor, Z,, 10uH
Auxiliary Inductor, L, 130nH
Resonant Capacitor, C, 3nF
Output Capacitor, C, 220uF
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